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ABSTRACT 

Introduction: Perhaps the most forgotten process in personal interaction is the subject of communication and cognitive skills. The 
job position is significantly affected by interpersonal relationships, so the purpose of this study is to investigate the relationship 
between communication and behavioral skills in the noisy environment of metal industries in Isfahan province. Materials and 
Methods: The statistical population of this study consists of 500 workers and managers of Isfahan steel industries, including 500 
people. The statistical sample was considered as a whole number. The Pennsylvania Concern Questionnaire (PSWQ), Ambiguity 
Intolerance Questionnaire (IUS), and Cognitive Avoidance (CAQ) and Communication Skills Questionnaire were used to measure 
data after measuring harmful workplace noise for both pre-test and post-test stages. Data were analyzed using repeated-measures 
analysis of variance using SPSS 22 software. Results: The results of repeated measures analysis of variance showed that the difference 
in scores in the two stages of pre-test and post-test in the variables of anxiety, ambiguity intolerance, cognitive avoidance, emotion 
regulation, and message comprehension were statistically significant (P <0.05). Conclusion: Since cognitive components specifically 
affect behavioral components (worry, intolerance, ambiguity, cognitive avoidance, listening, emotion regulation, message 
comprehension, insight, assertiveness) concerning the effect of behavioral-communication therapy use Recommended by clinical 
specialists in work centers. 
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Introduction   In today’s societies where human problems have become more 
complex, communication becomes more important. In such 
communities, communication is one of the most important 

factors for human development [1]. As a social institution, the 

organization establishes a kind of organizational relationships 
between people because of basic goals beyond everyday 

relationships. But as a social creature, to meet the needs of 

individual and social life, the human needs to communicate and 
interact with other people. One of the fundamental assumptions 

of organizational behavior is recognizing individual and 

interpersonal characteristics of individuals to achieve greater 
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productivity and achieve organizational goals. The authors point 

out that in achieving organizational goals, successful managers 

exhibit thinking, guidance, control, and change of employee 
behavior and this process requires extensive research regarding 

individual differences, development of human communication, 

and cultural differences in different societies [2, 3]. 
Communication creates a sense of sociability in humans, and in 

establishing this relationship, one achieves new skills and as far 

as organizations expand, human communications become more 
complex. Communication is the transfer of information from 

the sender to the receiver, which is understandable for both. No 
communication is established if one of these elements is not 

available [4, 5]. Communication is all the ways in which one mind 

may influence another. This action not only by writing or 
speaking, but even with music, visual arts; Theater, ballet and 

virtually all human behavior is practical. This means that the 

concept of a person’s mind can be found and transmitted to 
others [6]. Communication of other topics such as transfer of 

concepts, transfer of meanings, and transfer of messages. 

Communication is a process that includes both the sender and 
the receiver [7, 8]. This may be filled with errors or interpreted 

by bad receivers. In this case, the recipient will be confused and 

your chances of creating an effective communication will be 
lost. The communication between the two people is very 

successful when the sender and receiver have the same 

information about the relationship between themselves and the 
conclusion. In other words, communication is the transfer of 

information from the sender to the receiver so that it is clear to 

both sides. If the others receive your message clearly and 
successfully, you can convey your thoughts and ideas to them. 

But the inability to deliver a clear and successful message to 
others will be a barrier to communication and will be an 

obstacle to your personal and business interests [9, 10]. There is a 

significant relationship between the components of 
communication skills and interpersonal relationships among 

managers in the study of Jawad Hussein. It was found that 

nonverbal Meta - cognitive behaviors can lead the social process 
to better skills of cognitive behavior [11]. 

Surveys of companies with more than 50,000 employees show 

that communication skills are one of the most important 
principles for these companies to hire managers in various 

departments. A survey conducted by the University of 

Gothenburg Business School shows that communication skills 
such as oral and written presentation skills and teamwork are 

key factors in achieving career success [12]. Hearing loss due to 

impaired speech and language communication has a great 
impact on individual and social life. Hearing loss is very 

common and occurs under the influence of various pathogens at 
different ages [13]. The development of science and technology 

and the use of various tools and devices in the production 

process on the one hand and the exposure of workers to various 
harmful factors, on the other hand, has led to increasing 

attention to occupational health of workers as the main assets of 

the industry. When the sound level exceeds the allowable limit, 

it can have detrimental effects on the function of different parts 

of the body such as hearing, blood circulation, mental 

condition, and work efficiency [14]. Occupational noise is one of 
the leading causes of hearing impairment worldwide. Sound-

induced hearing loss has major human and economic 

consequences. In New Zealand, for example, it receives $ 53 
million in annual compensation for who people loss the ability 

of hearing, which continues to rise [15]. From a physical point of 

view, noise is a set of complex and irregular sound vibrations 
and a mechanical vibration that propagates in the form of sound 

waves in an elastic medium (often air, even liquids, and solids) 
[16].  

Noise pollution is considered as one of the most important 

physical harmful factors in work environments [17]. The National 
Institute for Occupational Safety and Health (NIOSH) and the 

American Conference of Industrial Health Professionals 

(ACGIH) recommend the occupational exposure limit for noise 
(A) 85 dB with a TWA weighted average-time standard of 3 dB 

for 8 hours of work [18]. The World Health Organization 

(WHO) also estimates that 10% of the world's population is 
exposed to sound that has the potential to cause hearing loss [19]. 

Worldwide, 16% of hearing loss is due to occupational 

exposure to noise, of which about one third is due to excessive 
noise exposure [20]. In some studies, the effects of sound on the 

human body have been considered in several ways, such as; 

damage to the auditory system, interference with a 
conversation, effects on the visual organs, effects on the balance 

system, social distress, neurological and psychological effects, 

effects on electrolytes, Noted physiological effects and mental 
effects [21]. The physiological and psychological effects of sound 

on humans often appear gradually and in the long run, directly 
affect the human nervous system and its negative consequences 

occur [22]. The purpose of this study is to investigate and 

intervene in the behavioral-cognitive components of personnel 
exposed to physical harm. 

Materials and Methods: 

The present study was in the purpose-based category of applied 

research and the category based on the method of data 

collection was quasi-experimental research which was 
conducted in a pre-test-post-test design with two groups. Since 

communication skills disorder is common in the workplace, the 
target population in the first group (group affected by harmful 

noise) includes all-steel industry workers and the target 

population in the second group (control group without harmful 
noise) includes all department employees. It was the 

administrative office of the steel industry in Isfahan. The 

selected population was selected by convenience sampling 
through call. The sampling details of this group were as follows: 

among the people who contacted the researcher through the call 

and volunteered, after the diagnostic evaluation according to 
the clinical interview and completing the questionnaire, people 

who meet the criteria of general communication and behavioral 

disorder were included in the study. Clients were given pre-test 
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questionnaires (Pennsylvania Concern Questionnaire, 

Ambiguity Tolerance, and Cognitive Avoidance Scale) at the 

beginning of the first session and before completion. After 
completing the psychological intervention by the factory clinical 

specialist, the questionnaires were administered again for the 

post-test stage. 
The sample group of the second group (under the influence of 

sound) also included 250 workers of the Isfahan steel industry 

who were selected by the available non-probability sampling 
method. The sampling details of the sample group were as 

follows: first, among the factory people, those who received the 
diagnosis of behavioral and communication disorders (mood 

disorders) according to the psychiatrist, were excluded from 

the study. 
The selected workers in the study all included outpatient 

treatment and none were admitted to hospital psychiatric 

wards. The neurologist performed drug therapy, and patients 
under the supervision of a psychiatrist took anti-anxiety drugs 

to reduce behavioral and communication stresses. No specific 

drugs were studied for therapeutic efficacy, and the choice of 
drug was left to the psychiatrist. Eligible individuals were asked 

to complete pre-test questionnaires in factory occupational 

medicine. In the next step, after taking serotonin reuptake 
inhibitors (SSRIs) containing 100 mg sertraline or 40 ml sito 
plopram for one month, these individuals were asked to return 

to factory occupational medicine and post-test questionnaires. 
Finally, the results of the data of 500 people were statistically 

analyzed. Criteria for inclusion in the study were: age range 

between 18 and 40 years, not receiving services or not 
receiving psychology and medication. Subjects were 

interviewed using a clinical interview and scored above average 
on the Beck Anxiety Schedule Questionnaire, as well as scores 

ranging from 60 to 80 on the Pennsylvania State Concern 

Questionnaire. Exclusion criteria were: morbid association with 
other mental disorders, psychotic symptoms (hallucinations, 

delirium (presence of any physical illness and use of psychiatric 

drugs) for the sample group (which was measured using clinical 
interviews and psychiatrist theory). 

Research tools 
One of the applied topics in the field of occupational health 

engineering is the issue of measuring and evaluating the 
equivalent level of exposure to sound and the level of power of 

audio sources. Standard 9612 provides a step-by-step 

engineering method for determining the degree of noise 
exposure of workers in the workplace and equivalent noise 

level calculations, and the measurement results obtained 

provide useful information for prioritizing noise control 
measures. This standard consists of 5 main steps that are 

measured in network A. 

1- Analysis of work, 2- Selection of measurement strategy, 3- 
Measurement, 4- Error management and uncertainty 

assessment, 5- Calculations, and presentation of results . 

This standard uses a job-based strategy to measure sound. This 

international standard provides complete guidance for selecting 

a specific situation according to the purpose under 
consideration. The 9612 standard is an international standard 

that is not intended to assess the masking of oral communication 

or to assess ultrasound and ultrasound and the non-auditory 
effects of sound, or to assess the extent to which people are 

exposed to hearing aids. They are not applicable [20-23]. A 

calibrated sound level meter was used to measure the sound 
level, and in the case where the operator is working in several 

shifts at the same time with several devices, a dosimeter was 
used to facilitate and increase the measurement accuracy. The 

main advantage of a dosimeter is that several workers can be 

tested simultaneously v [20]. To collect the data, in addition to 
the demographic questionnaire used to obtain the demographic 

information of the clients, other questionnaires and scales were 

used: 

• Pennsylvania State Concern Press 
The Pennsylvania Worry Questionnaire is a gold standard for 
measuring anxiety that has been used in most studies related to 

anxiety and generalized anxiety disorder over the past decade 
[24]. This questionnaire has 16 questions and concerns and 
controls the intensity. Items on a five-point Likert scale, from 

1) not true at all (up to 5) very true (scored. This questionnaire 
has a lot of internal stability) Alpha 0.86 to 0.95 Reliability of 

retesting four weeks It has been reported between 0.74 and 

0.93 [25]. In Iran, Cronbach's alpha coefficient for the internal 
consistency of the total concern score was calculated to be 0.91 

and also the retest validity was reported twice with an interval 

of two to four weeks for the total concern score of 0.78 [26]. 

• Ambiguity tolerance scale 
The Ambiguity Tolerance Scale includes 27 items to measure 
negative beliefs about ambiguity [24]. Subjects are scored on a 

five-point Likert scale. Cronbach's alpha coefficient of 0.94 and 
the reliability of the five-week retest of this press is reported to 

be 0.74. Also, the tolerance ambiguity scale shows acceptable 

convergent and divergent validity with the anxiety, depression, 
and anxiety scales [27]. In Iran, Cronbach's alpha and test 

reliability after 5 weeks were reported to be 0.94 and 0.74, 

respectively [28]. 

• Cognitive avoidance questionnaire 
The Cognitive Avoidance Questionnaire is designed to measure 
cognitive avoidance and has 25 items that measure five types of 

cognitive strategies [29]. Subjects are scored on a five-point 

Likert scale, from 1) not true at all (up to 5) very true (this 
questionnaire has a good internal consistency; Yerkronbach's 

alpha coefficient of 0.95 and the reliability of retesting this scale 
in six weeks). The cognitive avoidance questionnaire also has a 

better convergent and divergent validity compared to the scales 

of concern, suppression of thoughts, and opposing styles [29]. In 
Iran, Cronbach's alpha coefficients for internal consistency of 
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subscales and total avoidance score was calculated from 0.73 to 

0.92 and was reported to be valid for retesting twice with two 

to four weeks interval for subscales and total cognitive 
avoidance score of 0.68 to 0.80 [30]. 

To investigate the effect of voice on communication skill 

variations, a Jarabak questionnaire has been developed which 
has validity and reliability. based on the communication models, 

the information that the individual acquires through his five                                                                                                                                             

senses, the information that one acquires through his five 
senses, pass the information processing filter based on the 

values and decisions and the individual can change and 
generalize. However, the influence on receiving the message 

and ensuring the effectiveness of the message and the 

development of influence on the source of the goal and 
knowledge of the factors affecting the behavior and 

understanding the individual and personality characteristics of 

individuals and on the other hand development of the practical 
knowledge of influence and power and the factors influencing 

the influence behavior are among managerial concerns in 

organizational behavior. 
To assess communication skills, the revised version of the 

communication skills questionnaire, developed by Jarabak in 

2004, is used. This questionnaire has 34 items that require the 
use of a 5-point Likert scale (1 = never, 5 = always). The 

validity of this questionnaire in the research of Hossein Jari and 

Fedakar in 2005 in a sample consisting of 733 Iranian students 
using Cronbach's alpha method and halving for the total test 

score in the sample of students equal to 0.71 and / 69, 

respectively. 0 has been reported. In the study, the values of the 
coefficients were 0.81 and 0.77, respectively. Also, Hossein 

Jari and Fedakar in 2005, using a statistical-analytical method, 

examined the validity of the questionnaire and divided it into 5 

factors: verbal and non-verbal message comprehension skills, 
emotion regulation skills, listening skills, and skills. They gained 

insights into the communication process and assertiveness in 

communication [31] and [32]. Descriptive statistics (mean and 
standard deviation) and repeated measures analysis of variance 

were used to analyze the data using SPSS 22 software. 

Results 

In the present study, 500 workers of the Isfahan Steel Industry 
participated, of which 250 were assigned to the case group and 

250 to the control group. The mean age of the workers 

participating in the study was 30.45 ± 3.28 years and their 
mean work experience was 8.56. 2.10 years. All the workers in 

the study were men. In this study, 74% of the sample had 

undergraduate education, 21% had a diploma and 5% had a 
bachelor's degree or higher. 14% of the sample was single and 

86% were married. 36% worked in day shift, 10% in night 

shift, and 54% on a rotating basis. There was no significant 
difference between case and control groups in the variables of 

education, marital status, and shift work (p-value> 0.05) and 

(Table 1). But the age of the subjects in the case group (33.06 ± 
2.25) was significantly higher than the control group (27.84. 

1.68) (p-value <0.001). Also, the work experience of the 
workers in the case group (9.90 ± 1.76) was significantly 

higher than the control group (7.22. 1.48) (p-value <0.001) 

and (Table 1). 

 

Table 1: Comparison of demographic characteristics, work shift and work experience in case and control groups 
(data are reported as (%) frequency) 

Variables the group p-value  
case 

(n=250 ) 
control 

(n=250 ) 

 

 
education 

High school 36(72%)1 158(76%) *0.860 

 Diploma 100(22%) 82(20%) 

Bachelor's degree and higher 14(6%) 10(4%) 

marital status Single 30(18%) 12(10%)  

*0.249 
Married 220(82%) 238(90%) 

 
Shift work 

Day 75(36%) 60(34%)  

*1.00 
Night 38(10%) 33(12%) 

Circulating 137(54%) 157(61%) 

Age (standard deviation ± Mean ) 33.06±2.25 27.84±1.68 **<0.001 

Work experience (years) (standard deviation ± average ) 9.90±1.76 7.22±1.48 **<0.001 

* Chi-square test 

**Independent T-test 

 

Descriptive characteristics and statistical indicators of the two 

groups in the dependent variables of research in the pre-test and 
post-test stages are presented in Table 2. Then the findings 

related to the research hypotheses are presented. Analysis of 

variance with repeated measures was used to analyze the 
research findings. The results of the Levin 18 test to test the 

assumption of homogeneity of variance showed that its amount 

was not significant in any of the dependent variables. Hence, 
the assumption of homogeneity of variances has been fulfilled 

and it can be assured that the distribution of scores is the same 

in both groups (p≤0.05) 
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Examination of the test results on the equality of the covariance 

matrix also showed that the assumption of homogeneity of the 

variance-covariance matrix is established (F = 1/2 P = 0.001). 
Therefore, the assumption of using analysis of variance is 

observed. Also, reviewing the results of the Mochelli 19 

sphericity test rejects the establishment of the sphericity 

condition in the same way that multivariate statistics do not 

require sphericity. With no sphericity assumption, the 

Greenhouse-Gisher-20 correction was used to perform the 
symptom score test (concern, intolerance, ambiguity, cognitive 

avoidance) in two measurements and for the effects within the 

subjects.

 

Table 2: Mean and standard deviation of groups in pre-test and post-test stages 
Components Mean )standard deviation ) 

 Control group case group 

Pennsylvania Concerns 
Pre-test 66.16(6.99) 69.33(9.58) 

Post-test 42.75(10.40) 61.77(10.28) 

Intolerance of 

ambiguity 

Pre-test 105.41(13.75) 66.16(6.99) 

Post-test 66.78(19.67) 42.75(10.40) 

Cognitive avoidance 
Pre-test 67.88 (22.35) 105.41(13.75) 

Post-test 91.35(15.35) 66.78(19.67) 

listening 
Pre-test 65.04(16.01) 67.88 (22.35) 

Post-test 100.25(40.25) 91.35(15.35) 

Set emotions 
Pre-test 66.16(6.99) 65.04(16.01) 

Post-test 42.75(10.40) 100.25(40.25) 

Understand the 

message 

Pre-test 105.41(13.75) 66.16(6.99) 

Post-test 66.78(19.67) 42.75(10.40) 

Insight 
Pre-test 67.88 (22.35) 105.41(13.75) 

Post-test 91.35(15.35) 66.78(19.67) 

Strictly 
Pre-test 65.04(16.01) 67.88 (22.35) 

Post-test 100.25(40.25) 91.35(15.35) 

 
Based on the results obtained from Table 3, the results of the 

analysis of variance with repeated measures show the difference 

in scores in the two stages of pre-test and post-test in the 
variables of concern F = 12 P <0.05, intolerance of ambiguity 

P <0 / 05 F = 4, and cognitive avoidance P <0.05 F = 0 is 

statistically significant. 
Bonferroni post hoc test was used to compare the two pairs, the 

results of which are summarized in Table 4. The results of 

Table 4 show that at the level of p = 0.05, the means of the 

cognitive-behavioral group at two times (pre-test and post-test) 

are significantly different, while in the drug treatment group, 

this difference is not observed. Findings from the data analysis 
indicate that cognitive-behavioral therapy focuses on ambiguity 

intolerance compared to drug therapy on the components of 

anxiety, ambiguity intolerance, and cognitive avoidance in 
patients with generalized anxiety disorder compared to drug 

therapy. It is more effective. 

 

Table 3: Results of intergroup analysis of variance with repeated measures to compare the trend of scores in 
pre-test and post-test in the two groups 

Variable Source of changes Sum of squares df Average squares F P Chi Eta 

Pennsylvania 

Concerns 

Case 1474.08 1 1474.08 12.53 0.002 0.36 

Control 2586.91 22 120.66    
Intolerance of 

ambiguity 

Case 2380.08 1 2380.08 4.40 0.048 0.17 

Control 11886.91 22 340.88    
Cognitive 

avoidance 

Case 184.093 1 184.093 0.44 0.049 0.02 

Control 8999.917 22 400.087    

listening 
Case 235.107 1 235.107 10.55 0.001 0.25 

Control 2318.11 22 305.66    

Set emotions 
Case 135.250 1 135.250 15.22 0.001 0.28 

Control 1055.85 22 200.035    
Understand the 

message 

Case 143.369 1 143.369 13.25 0.002 0.12 

Control 2556.22 22     
Insight Case 550.24 1 550.24 16.25 0.015 0.23 
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Control 1024.550 22     

Strictly 
Case 184.035 1 184.035 15.23 0.001 0.15 

Control 5023.22 22     

 

 

Discussion: 

In today’s societies where human problems have become more 
complex, communication becomes more important. In such 
communities, communication is one of the most important 

factors for human development. As a social institution, the 

organization establishes a kind of organizational relationships 
between people because of basic goals beyond everyday 

relationships. According to the results of this study, to study the 

effectiveness of communication and verbal skills in working 
memory, and in the study of nonverbal communication skills, it 

is suggested that nonverbal metacognitive behaviors can lead the 

social process to better skills of cognitive behavior [7, 33]. 
Elizabeth Pager showed the effects of metacognitive and 

behavioral differentiation as a combination of summoning and 

metacognitive skills that people with higher verbal power are 
better able to read and communicate in their community or 

profession and this is in line with the present study [33]. 
Hemmati and his colleagues examined communication skills 

between nurses and in line with the present study, showed a 

significant relationship between communication skills and 
patients' safety status in the intensive care unit [34]. Hosseinpour 

and his colleagues examined communication skills and 

interpersonal relationships and it was concluded that there is a 
significant relationship between the components of 

communication skills and interpersonal relationships of 

managers that the present study is not consistent [11].  In the 
satisfaction study, the performance of communication skills and 

the type of attitudes of physicians with patients were examined 

and showed that communication skills had a positive attitude 
and 35% had a negative attitude. The distribution of this 

attitude was the same in gender and specialty, but physicians in 

the older age group and with more work experience, paid more 
attention to communication skills and it is not in line with the 

results [35].  In the final and general explanation of the results of 
the present study about the greater effectiveness of 

communication-behavioral skills intervention, it can be said that 

considering that therapeutic-behavioral intervention deals 
specifically with cognitive components (concern, intolerance of 

ambiguity and cognitive avoidance). The selected tools often 

measure the components related to the intervention performed 
for this group. The effectiveness of this treatment on the 

studied variables can be justified when compared to drug 

treatment. The present study also had some limitations, 
including Limitations related to sampling method, random 

selection of subjects, sample size, use of self-report 

questionnaires as data collection tools, and lack of follow-up 

sessions can be mentioned. The two groups under study are 

completely separate and with different selection methods. 

Therefore, the comparison of the results between the two 
groups and the generalizations of the findings should be done 

with caution. Also, similar studies on samples have to be carried 

out with a larger volume in other industries and follow-up 
studies to evaluate the long-term effectiveness of such studies; 

because long-term follow-up evaluations can help to understand 

the long-term effects of this treatment on the variables studied. 
It is suggested that more research has to be done with 

behavioral-metacognitive models, based on emotion regulation, 

mindfulness, acceptance, and commitment to the variables 
under study. 
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